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FREQUENCY DEPENDENCY (d=0. 4mm. r=0. 1mm, £r=7.3) 
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FIG. 13A 
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FIG. 13D 




0=18° 



9/16 




FIG. 14 
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THROUGH HOLE RADIUS r=0. 1mm RESONATOR THICKNESS h=0. 2mm 



FIG. 15A 
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THROUGH HOLE RADIUS r=0. 1mm RESONATOR THICKNESS h=0. 3mm 



FIG. 15B 



6 (degree) 


f (GHz) 


Q 


f r (GHz) 


I Qr 


d(mm) 


A(dB) 


30 


23. 00 


379. 75 


22. 89 


21.06 


0. 90 


-6. 95 


24 


23. 56 


393. 95 


23. 53 


| 68.68 


0. 73 


-9.22 


20 


23. 90 


403. 31 


23. 89 


167.71 


0. 62 


-11.75 


! 18 


24. 06 


407. 36 


24. 05 


249. 22 


0. 56 


-13. 60 


15 


24. 28 


414. 80 


24. 28 


368. 46 


0. 47 


-17. 83 


12 


24. 48 


421.00 


24. 48 


418. 58 


0. 37 


-25. 93 


10 


24. 60 


425. 28 


24. 60 


425. 54 


0. 31 


-37. 48 


CYLINDER 
/THEORETICAL^ 
WALUE I 


24. 98 


438. 62 


24. 98 


438. 62 







THROUGH HOLE RADIUS r=0. 1mm RESONATOR THICKNESS h=0.4mm 



FIG. 15C 
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THROUGH HOLE RADIUS r=0.2mm RESONATOR THICKNESS h=0.2mm 



FIG. 18A 
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THROUGH HOLE RADIUS r=0.2mm RESONATOR THICKNESS h=0. 3mm 



FIG. 18B 



9 (degree) 


f (GHz) 


0 


f r (GHz) 


Qr 


d(mm) 


A(dB) i 


58. 73296 


21.20 


373. 42 


20.15 


13.44 


1.62 


-6. 76 


46. 39951 


22. 25 


385. 89 


21.92 


36.17 


1.38 


-9. 09 


38. 41832 


22. 92 


396. 71 


22. 82 


102. 00 


1.18 


-11.72 


| 34. 48327 


23.23 


402. 40 


23.19 


178. 75 


1.08 


-13. 64 


28. 6371 1 


23. 67 


410. 76 


23. 66 


335. 74 


0.91 


-17. 99 


22. 84636 


24. 05 


417. 45 


24. 05 


412. 84 


0. 74 


-26. 29 


19.01041 


24. 29 


423. 34 


24. 28 


422. 97 


0. 62 


-38. 10 


CYLINDER 
/THEORETICAL 
WALUE ) 


24. 98 


438. 62 


24. 98 


438. 62 







THROUGH HOLE RADIUS r=0.2mm RESONATOR THICKNESS h=0.4mm 



FIG. 18C 



6 (degree) 


f (GHz) 


Q 


f r (GHz) 


Qr 


d(mm) 


A(dB) ! 


58. 73296 


21.21 


463. 75 


20.15 


13. 53 


1.62 


-6. 76 


!46. 39951 


22. 26 


480. 94 


21.93 


36. 84 


1.38 


-9. 09 


i 38.41832 


22. 92 


495. 16 


22. 82 


107. 45 


1.18 


-11.72 


34. 48327 


23.24 


503. 41 


23.19 


195. 99 


1.08 


-13. 64 


28, 63711 


23. 67 


515. 04 


23. 66 


401.13 


0.91 


-17. 99 


22. 84636 


24. 06 


525. 97 


24. 06 


518. 37 


0. 74 


-26. 29 


19.01041 


24. 29 


533. 65 


24. 29 


533. 29 


0. 62 


-38. 10 


CYLINDER 
/THEORETICAL 
WALUE j 


24. 98 


556. 98 


24. 98 


556. 98 







13/16 



THROUGH HOLE RADIUS r=0.3mm RESONATOR THICKNESS h=0.2mm 



FIG. 19A 
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THROUGH HOLE RADIUS r=0.3mm RESONATOR THICKNESS h=0.3mm 



FIG. 19B 
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THROUGH HOLE RADIUS r=0.3min RESONATOR THICKNESS h=0.4mm 



FIG. 19C 
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FIG. 22A r=0. 1mm 




FIG. 22B r=0. 2mm 




FIG. 22C r=0. 3mm 




